PHAN TiCH BAO DU LIEU (DEA) VOI R

Lé Van Tuan

Dai hoc Thuong mai

Tém tir. Bai viét gi6i thiéu vé phuong phap phén tich bao dir liéu (DEA) va co sd toan hoc
ctia phuong phap. Bén canh do, bai viét cung cip cac cau lénh thyc hién phuong phap DEA
trén phan mém R.

Tir khoa. DEA, phan tich bao dir li€u, phﬁn mém R, tDEA

1. Giéi thi€éu phwong phap phan tich bao dir liéu (DEA)

Phuong phép phan tich bao dit li¢u (Data Envelopment Analysis - DEA) ra doi tr ndm 1978,
khoi ngudn tir nghién ctru ciia Charnes, Cooper va Rhodes, tuy nhién né lai c6 xuét phat diém
tur trudc d6 hon 20 nam. Nam 1957, Farrell dua ra y tuong ap dung duong gidi han kha nang
san xuat (Production Possibility Frontier — PPF) lam tiéu chi danh gia hiéu qua (twong ddi)
gitta cac don vi (Decision Making Units - DMU, chéng han: cong ty, dai ly, truong hoc,...)
trong cung mot nganh; theo dé cac don vi dat dén muc gidi han s€ dugc coi 1a hiéu qua (hon)
va cac don vi khong dat dén duong PPF sé& bi coi 1a kém hiéu qua (hon cac don vi kia). D6i
v6i cac DMU hiéu qua, vi ching nam trén dudng gidi han, nén diém hiéu qua ky thuat
(technical efficiency score, goi tit 1a TE) cua ching bang 1. DPbi v6i cac DMU kém hiéu qua

(nam trong duong gidi han), diém hiéu qua cia ching s& nhé hon 1.
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Hinh 1. Puong giéi han kha ning san xudt
Hiéu qua duogc tinh todn tir dau ra (outputs) thu dugc twong Gng v6i dau vao (inputs) cho
truée. Hinh trén minh hoa cho truong hop don gian nhat, cac don vi chi c6 1 dau ra va 1 dau
vao. Cac don vi A, B, C, D 13 hiéu qua; cac don vi E, F 13 khong hiéu qua (vi co thé giam dau

vao nhung van dat duoc dau ra nhu trude).



Phuong phap DEA 4p dung bai toan t6i wu hoa tuyén tinh phi tham sé dé xay dung duong
PPF dya trén s6 liéu da biét vé mot nhom cac don vi nhét dinh va tinh toan diém hiéu qua cho
cac don vi d6. Dé minh hoa, ta s& xét mot vi du sau.
Vi du’. Mbi chudi cira hang ban 1é c¢6 6 cua hang A, B, C, D, E, F; tai mdi cira hang ¢ 2 dau
vao: s6 nhan vién va luong thoi gian quan 1y (trong tuan), va 2 dau ra: sé quan 4o ban duoc va
s6 phu ting ban duoc (trong tuan). Dit liéu duoc cho trong bang sau.

Bang 1. Dt li¢u hang hoa

Cuahang Nhanvien Thoigian Quanao Phutung

A 51 38 169 119
B 60 45 243 167
C 43 33 173 158
D 53 43 216 138
E 43 38 155 161
F 44 35 169 157

D0 hi€u qua tai moi cura hang la:

(uy * So quan ao) + (u, * So phu tung)

D - A h A 2 —
rem gy qua (v1 * So nhan vien) + (v, * Luong thoi gian)

Vé6i uy, up va vy, v, tuong tng 1a trong sd cia cac dau ra va dau vao (co thé xem 1a gid/ gia
thanh).

Vi ¢6 6 don vi, nén van dé tré thanh giai 6 bai toan tdi wu, tai mdi don vi can tdi da héa hiéu
qua voi rang budc 13 hidu qua cua cac don vi khac (v6i cung trong s6) khong vuot qua 1. Vi
du véi cua hang A sé la:

Ham muc tiéu:

(169 X uy) + (119 X u,)
(51 X v) + (38 X v,)

Maximize

Céc rang budc:
(243 xuq) + (167 X uy) 1. (173 x uq) + (158 X uy) <

(60 X v;) + (45 x 1) " (43 X vy) + (33 X vy)
(216 x uq) + (138 x uy) -1 (155 X uq) + (161 X uy) -
(53 xv)+@3%xvy,) ~ 7 (43%xvy)+ (38X 1y)

(169 x uq) + (157 X uy) 1.
(44 xv)+(B5%xvy) ~

ulr uZJ 1.71, vz 2 0

' Tham khao trong [1]



bé dua vé bai toan quy hoach tuyét tinh, ta ¢6 dinh mau s6 ctia ham muc tiéu béng 1, bai toan
tr¢ thanh:
Ham muc tiéu:
Maximize(169 X u;) + (119 X u,)

Cac rang budc:

(169 X uy) + (119 X uy) — (60 X v;) + (45X v,) <0

(173 xuy) + (158 X uy) — (43 xXv) + (33X v,)) <0

(216 X uy) + (138 X uy) — (53 xv) + (43X v,) <0

(155 X uy) + (161 X uy) — (43 xv) + (38X v,) <0

(169 X uy) + (157 X uy) — (44 xv) + (35X v,) <0

(51xv)+@B8xv,) =1
Uq, Uy, V1,V = 0
Bai todn téng qudt. Cho N don vi, mdi don vi ¢6 s dAu vao va m dau ra. Dit liéu duge cho
trong ma tran dau vao X = (xij) va dduraY = (vij)- Tim céc bo trong s6 dau vao (vy, ..., vg) va
daura (uy, ..., uy) thoa man N bai toadn ti wu. Chéng han tai don vi jo, bai toan s¢ la:
Ham muc tiéu:
Maximize 0; = —Z:}l i
i=1 ViXi j
Céc rang budc:
DEVL g il N
Xio1 ViXij
=20 Vvi=1mv; =20 Vi=1,s

Gia tri 6, dugc goi la diém hiéu qua (efficiency score).
Bai toan trén c6 thé dwa vé bai toan quy hoach tuyén tinh twong Gng 1a:

Ham muc tiéu:

m
Maximize Z UiYij,
i=1
Cac rang budc:
m S
Zuiyi,]- —Zvixl-,j < 0 V] = 1,..,]0,..N
i=1 i=1
S
Z ViXij, = 1
i=1

=20 Vvi=1lmv;, =20 Vi=1,s



2. Gi6i thi¢u phin mém R va géi 1énh rDEA

Hién nay, c¢6 kha nhiéu phin mém cho phép uéc luong hiéu qua k¥ thuat theo phuong phap
DEA, bao gém ca phin mém thuwong mai (phai mua, vi du nhu DEA Frontier, DEA-Excel-
Solver Pro) 1An phan mém mién phi (nhu DEAP, DEAOS,...). VDEA la tién ich dung ngon
ngit tiéng Viét cho excel dugc phat trién boi tac gia Ngo Dang Thanh (xem [3]). Bén canh do,
cac thu vién mién phi rDEA, IpSolve, Benchmarking, FEAR cua phan mém R ciing cho phép
thuc hién cac phan tich tuong ty cac phan mém trén.

2.1. Phan mém R

R 1a phan mém (ciing goi 1a ngdn ngir lap trinh R) dé phén tich dir liéu dwoc xdy dung boi
Ross Thaka va Robert Gentleman tai The University of Auckland, New Zealand, tiép tuc duogc
phat trién boi nhém R Development Core Team. Phan 16n cac k¥ thuat phan tich trong kinh
doanh déu duogc R hd tro: tir Thong ké dén Hoc may hay cac ki thuat T6i uu hoa. Bang chimg
cho strc manh cua R d6 13 nhiing giai thuong va sy tan dwong tir nhitng tap chi hay cong dong
uy tin trén thé gidi nhu New York Times, Forbes, Intelligent, Enterprise, InfoWorld va The
Register; ciing nhu dugc tich hop phat trién boi cac tdp doan cong nghé hang dau nhu
Microsoft, Google, IBM, Oracle, Amazon-AWS.

Cac li do chinh nén sur dung R trong hoc thuat ciing nhu thyuc tién 1a: Mién phi (va ma ngudn
mo); Phan mem manh nhat trong cac phan mém mién phi; Canh tranh (tham chi vuot troi) so
V01 cac phan mém thuong mal ba suir dung nhiéu trong thuc tién; Chay dugc trén nhiéu hé
diéu hanh.

Download va cai dat trén Windows (R c6 ca phién ban trén Linux va (Mac) OS X)

e Truy cap vao trang chu: http://www.r-project.org/, click vao CRAN (dudi chir
Download ¢ cdt bén trai), s€ dén trang CRAN Mirrors, click vao mét link (vi du cua
Thailand), click tiép Download R for Windows, click tiép install R for the first time,
click tiép Download R *.* * for Windows s& download duoc file R-*.* *-win.exe
(*.*.* chi version tai thoi diém download).

e (Cai dat nhu cac phan mém khac.

Thie vién (g6i lénh) ciia R hé tro phirong phédp DEA.

e 1DEA
Cai dat thw vién:

e Tai cira s6 1énh ciia R gd: install.packages("rDEA")
Sur dung thw vién:

e MGJi lan chay R, tai ctra s6 1énh gd: library(rDEA)

2.2. Goi lénh rDEA

rDEA 1a go6i 1énh/thu vién ing dung cho phan tich bao dir liéu trén R, uwu diém cua n6 1a kha
nang udc tinh diém s DEA mot cach manh mé trong ca hai trudng hop c6/khong cé cac bién
moi truong va thuc hién cac bai kiém tra ty 1€ 191 nhuan. Géi Iénh dugc xay dung boi Jaak

Simm va Galina Besstremyannaya, phién ban dugc cong bd vao 6/2/2020 1a 1.2-6.

2 http://stanfordphd.com/Statistical Software.html



Céc chirc ning cua gbi 1énh gém co (xem [2]):

dea: Udc tinh diém hiéu qua k¥ thuat (mé hinh DEA dinh huéng dau vao va dau ra) va
hiéu qua chi phi diém (DEA tdi thiéu héa chi phi).

dea.env.robust: Udc tinh diém hiéu qua duoc diéu chinh sai léch trong cac mo hinh
DEA dinh hudng dau vao va dau ra véi cac bién méi truong (ngoai sinh).

dea.robust: Thyuc hién hiéu chinh sai léch vé diém hiéu qua ky thuat ciia Simar va
Wilson (1998) trong ddu vao va cac mé hinh DEA dinh huéng dau ra.

hospitals: Bo dir liéu hanh chinh cho cac bién tai chinh va cac dic diém duoc lua chon
cua cong chiing dia phuong tai cac bénh vién & Nhat Ban.

multi_glpk solve LP: Giao dién R mirc cao voi B 14p trinh tuyén tinh GNU (GLPK)
dé giai quyét nhidu bai toan tuyén tinh ciing nhu cac bai toan lap trinh tuyén tinh
nguyén hdn hop (MILP). Giai quyét nhiéu vin d& cung lic va cho phép tranh chi phi
giao tiép R, t6i quan trong khi giai quyét nhiéu bai todn nho.

rts.test: Cac kiém dinh loi nhudn trén quy mo trong cac mé hinh DEA dinh hudng dau

vao va daura

3. Thuc hanh ing dung

Phén ndy s& trinh bay cac cdu 1énh trén R dé minh hoa phuong phap DEA giai Vi du &

muc 1.

library(rDEA)

data<-read.csv("D:\\data\\dea\\stores.csv", header=TRUE)
data ### Xem dir liéu

Cuahang Nhanvien Thoigian Quanao Phutung

1 A 51 38 169 119

2 B 60 45 243 167
3 Cc 43 33 173 158
4 D 53 43 216 138
5 E 43 38 155 161

6 F 44 35 169 157
### Chay DEA
inp = data[c('Nhanvien', 'Thoigian')]

out = data[c('Quanao’, 'Phutung')]



model = dea(XREF=inp, YREF=out, X=inp, Y=out, model="input", RTS="constant")
modelS$thetaOpt ### Xem két qua

[1] 0.8254374 1.0000000 1.0000000 1.0000000 1.0000000 0.9685549

Nhu vy, ta thiy cac ctra hang hiéu qua 1a B, C, D, E; céac cira hang khong hiéu qua 1a
A F.

4. Két luan

Bai viét di gidi thiéu so luoc ¥ tudng cuia phuong phap phan tich bao dir liéu, ddng thoi minh
hoa thuc hanh tmg dung trén phan mém R (véi thu vién rDEA) dé tinh diém hiéu qua. Co
nhiéu hudng dé c6 thé ning cap chat luong bai viét, d6 1a:

- Hién tai, bai viét méi st dung chirc nang dea cua thu vién rDEA, c6 thé su
dung cac chirc ning khac dé ap dung cho bai toan véi bién ngoai sinh.

- Bai viét dang str dung bo sb liéu vi du don gian, co thé ap dung céc tinh toan
nay cho bd dir liéu thuc té, tir d6 c6 duoc nhitng khuyén c4o hitu ich dén cac
don vi, cong ty,... nham nang cao hiéu qua san xuat.

Phuong phap phan tich bao dir liéu co ¥ nghia cao trong phén tich kinh té, tuy nhién,
thuc chat nd chinh 13 bai toan quy hoach tuyén tinh (dwoc gidng day trong hoc phan
Céac phuong phap Toan kinh té cua truong Pai hoc Thuong mai). Vi vy, cac tac gia
dé xuat gi6i thiéu phuong phap bao dir liéu cung v6i thuc hanh trén phdn mém R khi
giang day cac hoc phan Kinh t& vi md, Cac phwong phap Toan kinh té, Cac phuong
phap phan tich dinh luong trong quan 1y kinh té (cao hoc) tai truong Pai hoc Thuong

mai.
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